We show that a general solution to the extended holomorphic anomaly equa- 
Recently Walcher [1] showed that topological string amplitudes with D-branes in compact Calabi-Yau manifolds satisfy a set of differential equations, which generalize the holomorphic anomaly equations of [2] (henceforth referred to as BCOV). We would like to point out that a general solution to Walcher's equations is simply related to a general solution to the original holomorphic anomaly equation for closed topological string theory on the same manifold.
Walcher's extended holomorphic anomaly equation is,
derived under the assumption that the topological string amplitudes do not depend on any continuous open string moduli [1] . This equation is valid for (2g
for which there are additional terms in the equation, which we will also take into account below. The ingredients are F 
where the sum is over g, h, n ≥ 0 such that (2g − 2 + h + n) > 0, λ is the topological string coupling constant, and µ is the 't Hooft coupling constant, namely λ times the topological string Chan-Paton factor. In the last term on the right, χ is the Euler The generating function W satisfies an extension of BCOV's equation (6.11) by a µ-dependent term, namely,
which reproduces the open topological string holomorphic anomaly equation (1) for each genus and boundary number.
Our key result is that equation (3) can be rewritten in the same form as the closed topological string analogue by simply shifting
where ∆ i and ∆ are defined modulo holomorphic ambiguities by ∆īj = e −K Gj k ∂ī∆ k = e −K DīDj∆. After this shift equation (3) becomes,
This is exactly the same as BCOV's original equation (6.11) for the closed topological string, with the µ-dependent term absorbed by means of the shift (4).
Our result follows from a straightforward application of the chain rule: noting that
, the variable shift produces two new terms on the left,
The first is the additional µ-dependent term on the right of (3). Using Gī j ∆ j = ∆ī, the second term combines with the second term on the right of (5) to give −Gī This open-closed relationship is reminiscent of large N duality, where the background is shifted by an amount proportional to the 't Hooft coupling. It would be interesting to explore the implications of this for the Gromov-Witten and Gopakumar-Vafa invariants.
